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Process for conversion of l-(3,4.dimethoxyphenyl).5-ethyl-7,8-diinethoxy-4-inethyl-5H-2^- 
benzodiazepine (+) enantiomer to (-) enantiomer 



The invention is a process to convert l-(3,4- 
dimethoxyphenyl)-5-ethyI-7,8-dimethoxy-4>methy)-5H- 
2,3-benzodiazepine (+) enantiomer to (-) enantiomer. 
Tofizopam is a beneficial psychovegetative regulator. 

Our previous research has established that racemic 
tofizopam is resolvable. For the purpose of producing 
enantiomers, a resolving agent, preferably an optically 
active acid (e.g. dibenzoyl-d-tartaric acid) is added to a 
solution of racemic tofizopam in water and a solvent 
immiscible with water. The enantiomer salt that crystallises 
out is filtered, whereupon water and, if necessary, a solvent 
immiscible with water (e.g. chloroform) are added 
separately to the crystals and the mother liquor. Thereafter, 
the a base is added to the mixture, the aqueous and non- 
aqueous phases are separated, as is, where appropriate, the 
segregated enantiomer, the aqueous mother liquor is 
extracted an arbitrary number of times, the relevant phases 
are combined, dried and boiled down, and the resulting 
enantiomers are collected. It has been found that the (-) 
configuration enantiomer, which occurs in the form of two 
oppositely-rotated conformers, is considerably more 
effective than the (+) enantiomer, as proved by the 
following action data: 

Motility-inhibition in mice: (ED 50 mg/kg) 
(-) enantiomer: 34 
(+) enantiomer: 56 



Pain relief effect in mice: (ED50 mg/kg) 

(-) enantiomer: 85 
(+) enantiomer: 400 

This requires the less effective isomer to be 
converted to the (-) enantiomer. However, the conversion 
can only be implemented via racemate, and no procedure 
for this is known from the literature. 

The objective of our work was to racemize tofizopam 
enantiomers and thereby to develop a process for 
converting the (+) enantiomer to the (-) enantiomer. 

It was found that tofizopam enantiomers racemize in 
polar solvents in the presence of a basic catalyst above 
room temperature. Usually, the racemic composition cannot 
be sufficiently approached with a single racemization, but 
the process may be repeatedly applied to partly racemized 
material until the desired enantiomer proportion has been 
achieved. The operation may be repeated up to three times 
with any enantiomer of arbitrary purity. 

This invention is a means of converting the 
tofizopam enantiomer by racemizing in a polar solvent, 
preferably dimethyl formamide, in the presence of a basic 
catalyst, most effectively potassium tertiary butoxide, 
between 20-150°C, optimally around I00°C If desired, the 
process may by repeatedly applied to the resulting partially 
racemized material until the desired enantiomer proportion 
is achieved. 
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The resulting, largely racemic-composition, tofizopam is 
resolved by a known means. The resulting enantiomers 
may be purified by a known means or by repeated 
resolution or by dissolving the raw enantiomer in an 
organic solvent, filtering the crystal racemate precipitate, 
boiling off the mother liquor, dissolving the residue in 
water and crystallizing the enantiomer. 

By the process of the invention, the less effective (+) 
enantiomer is converted to the more effective, and thus 
more valuable, (-) enantiomer. 

The process of the invention is presented in the 
following examples: 

Example 1. 

3.0 g of (+) !-<3,4-dimethoxyphenyl)-5-ethyl-7,8- 
dimethoxy-4-methyl-5H-2,3-benzdiazepine [sic] ([a] 20 54 6 = 
+394° (c:3,CHCI 3 ), <+) enantiomer content: 89.2%, 
dominant conformer content: 93.1%) is dissolved in 20 ml 
DMF, and 20 ml of benzene is added. The benzene is 
distilled out of the resulting solution in nitrogen flow, and 
1 .0 g potassium tertiary butoxide is added to the residue. 
The mixture is held at 100°C for 5 hours, and after cooling, 
10 ml of water is added and extracted with 3 x 20 ml 
chloroform. The combined chloroform solutions are shaken 
with 5 ml of water, and the chloroform is dried with 
Na 2 S0 4 and then distilled. 
Weight of resulting matter: 2.9 g (96.7%) 
[a] 20 M6 = + I70°(c:3,CHCI 3 ) 
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(+) enantiomer content: 73.7%, 
Dominant conformer content: 81.2%) 



Example 2. 

Starting with 5.0 g of (+) I -{3,4-dimethoxyphenyl)- 
5-ethyl-7,8-dimethoxy-4-methyJ-5H-2,3-benzdiazepine 
[sic] ([a] 20 54 6 = +207° (c:3,CHCI 3 ), (+) enantiomer content: 
76.7%, dominant conformer content: 83.0%), proceed as in 
example 1. 

Weight of resulting matter: 4.9 g (98%) 

[a] 20 546 = +102° (c:3,CHCl 3 ) 

(+) enantiomer content: 66.6%, 

Dominant conformer content: 76.8%) 

Patent claim: 

Process for conversion of l-(3,4-dimethoxyphenyl)- 
5-ethyI-7,8-dimethoxy-4-methyl-5H-2,3-benzodiazepine 
(+) enantiomer to (-) enantiomer by racemizing the 
enantiomers and by subsequent resolution. This involves 
racemizing the l-(3,4-dimethoxyphenyl)-5-ethyl-7,8- 
dimethoxy-4-methyl-5H-2,3-benzdiazepine [sic] 
enantiomer in a polar solvent, preferably dimethyl 
formamide, in the presence of a basic catalyst, optimally 
potassium tertiary butoxide, at a temperature between 20 
and 150°C, optimally around 100°C, repeated an arbitrary 
number of times if desired. The resulting racemate is 
separated from the mixture and finally resolved by a known 
means. 
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Epnis az H3 9 4-dimetoxifenfl)-5^tit7,8-dimetoxh4- 
■metil~5H-2,5-benzodiazepin (+) enantiomerj6nek (-) enantiomeric 

alakftasira 

1 2 



A talalmany targya erjaras l<3,4-dimetoxifenil> 
-5-etil-7,8-dimetoxi-4-mctil- 5H-2,3-benzodiazepin (a 
toval>biakban: tofizopam) (+) enantiomeijenek (-) 
enantiomerre* alakftisara. A tofizopam eldnyos 
pszichovegetativ regulator. 5 

EiSzd* kutatisaink soran meg£llapitottuk, hogy a 
rac&n tofizopam rezolvalhato. Az enantiomcrek elo- 
alUtSsa ceTjalxH a racem tofizopam vizzel e* vala- 
mely vizzel nem elegyedfi oldoszerrel klszOlt oldati- l0 
hoz rezdvdl6szcrt, el6nyosen optikailag aktiv savat 
(pi. dibenzoil-d-borko'savat) adunk_ A kristilyosan 
kival6 enantiomer-s<5t sztirjiik, hozzi 6s az anyaltig- 
hoz kOldn-kulon vizet, 6s adott esctben vizzel nem 
elegyedd szerves oldtfszert (pi. kloroformot) adunk. j 5 
Ezutan lugot adunk az elegyhez, a vizes 6$ nemvizes 
fazist, illetve adott esctben a kivalt enantiomert el- 
kuldnltjuk, a vizes anyalugot tetszes szerinti atka- 
lommal extrahixjuk, a megfelel6 fazisokat egyesit- 
juk, aziritjuk, beparoljuk, es a kapott en an ti dm ere- 20 
ket dsazegytijtjuk. Azt is megaHapitottuk, hogy a 
(-) konfigurfciojti enantiomer, amely kit clienteles 
foxgatasu konfonnei fonnija'ban jelentkezak, jelen- 
tdsen jobb hatasu, mint a (+) enantiomer, amit az 
alibbi hatas-adatok igazolnak: 25 

Motilita*g*tlas egeren: (ED S0 mgfkg) 

(-) enantiomer 34 

(+) enantiomer: 56 30 



Fajdalomcsfllapit6 hatis egeren (Ed 5 0 mg/kg) 
(-) enantiomer: 85 
(+) enantiomer: 400 

Ez£rt szukseges a kevesbe* hatisos izomer atalaki- 
tasa (-) enantiomer^. Az 4talakftis azonban csak 
racemiton keresztul val6sfthat6 meg, erre vonatkozo 
djiras viszont az irodalomban eddig nem volt isme- 
retes. 

Munkank soran cflul tuztuk ki tofizopam ^enanti- 
omerek racemizilasira, s ezaltal a (+) enantiomer 
(-) enantiomerre' alakftasara szolgild eljdras kidolco- 
zisit 

Arra a felismeresre jutottunk, hogy a tofizopam- 
-enantiomerek poiaros olddszerben, bazikus kata- 
liz4tor jelenidt^ben, szobahomlrs&let feletti 
hdmers&leten racemizaUodnak. Egyszeri racemiz£- 
cidvai aTtattban nem kozelftheto meg el^gg^ a ra- 
cemdsszetltel, de a kapott reszlegesen racemizilo- 
dott anyag a kfvant enantiomer-arany ellreslig azo- 
nos modon ismltelten racemiziLhat6. Ezt a muvele- 
tet baimelyik, tetszoTeges tisztasigu enantiomerrel 
legfeljebb 3 alkalommal kell megism^telni. 

A talalmany szerint tehit ugy janink el, hogy az 
£talakftand6 tofizopam-enantiomert poliros ddo- 
szerben, celszeruen dimetil-forraamidban, bazikus 
kitalizitor, el6ny6sen kalium-tercier-butoxid je- 
lenl^tel)en, 20-150 °C, el6nyosen 100 °C koruli 
hSmineldeten racemiziljuk, kivint esetben a ka- 
pott, reszlegesen racemizal6dott anyagot a kivant 
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enantiomer-arany eler£s£ig ism&elten racemiziljuk, 
& a kapott, kozeiitoleg racem osszetSteld tofizopa- 
mot onmagiban ismert m6don rezolviljuk A kapott 
enantiomerek tiszritisa onmagaban ismert m6don 
vagy ism^telt rezolvalissal tortdnhet, vagy ligy, hogy 5 
a nyers enantiomcrt szerves old6szerben oldjuk, a 
kristityosan kiva!6 racemitot sztirjuk, 6s az anyalu- 
got lepirolva 6s a maraddkot vizben oldva az enan- 
tiomcrt kikristalyosrtjuk. 

A talilmany szerinti eljirassal a kevdsbd hatisos 10 
(+) enantiomer a hatisosabb, s ez£rt ldnyegesen 
ertlkesebb (-) enantiomeric aJakfthat6. 

A talilmany szerinti eljirast az alibbi p&dikon 
mutatjuk be: 



1. pelda 

3,0 g(+) K3 ) 4^etoxifenil>5-etil-7,8-dimetoxi- 
4-metil- 5H-2,3-benzdiazepint [a]JJ 6 = +394 0 (c: 3, 20 
CHCI3X (+>enantiomer-tartalom: 89,2%, dominlns 
konformer tartalom: 93,1%) feloldunk 20 ml 
DMF-ben & 20 ml benzolt adunk hozzl A kapott 
oldatb6i nitrogdniramban lede&ztilliljuk a benzolt, 
majd 1,0 g kalium-tercier-butoxidot adunk a mara- 25 
dflchoz. A kapott elegyet 5 6ran it 100°C-on tart- 
juk, majd lehutes utin 10 ml vizet adunk hozzi, 6s 
3 x 20 ml klaroformmal extrahiljuk. Az egyesitett 
kloroformos oldatokat 5 ml vizzel kirizzuk, majd a 
kloroformot NajS0 4 -en szirftjuk, v£gul ledesztillil- 30 
juk. 

A kapott anyaa sulya: 2,9 g (96,7%) 
[«]!?• «+17(T (c:3,CHd 3 ) 



(+ >enantiomer«totalom: 73 ,7% 
Dominans konformer-tartalom: 81,2%. 



2. ptfda 

5,0 g(+) H3,4^metoxifenil>5^til-7,8-dimetoxi- 
-4.metil.5H- 2,3-benzdiazepinbSl l[a)U 6 H- 207° (c: 

3, CHQ 3 ), (+>enantiomer-tartalom: 76,7%, dom> 
nins konformer- tartalom: 83,0%/ kiindulva, minden- 
ben az 1. peldiban leirtak szerint jarunk el. 

A kapott anyac sulya: 4,9 g (98%) 
[a]fj 6 =+ 102* (c: 3, CHC1 3 ) 
(+>enantiomer-tartalom: 66,6% 
Domini ns konformer-tartalom: 76,8% 



Szabadalmi igirtypont: 

Eljiris az l<3,44imetoxifenil>5-etil-7,8^iimet- 
oxi-4- metil-5H-2,3-benzodiazepin (+) enantiomerjS- 
nek (-) enantiomerr£ alakftisira az enantiomerek 
racemizilisa s az azt kovetd rezolvalis urjin, azzai 
jellemezve, hogy az italakitandd l-(3,4-dimetoxife- 
nil)-5-e dl-7,8-dimetoxi4-metil-5H-2,3.benzdiazepin. 
•enantiomert poliros old&zerben, cflszerden dime- 
til-formamidban, bizikus katalizitor, elSnyosen ki- 
Bum-tercier-butoxid jelenteteben 20-150 °C, e!6- 
nyosen 100 °C koruli homere&leten - kivint eset- 
ben tetszds szerinti alkalommal ismitelten - race mi- 
ziljuk, a kapott racemitot az elegybol elkUlonftjak, 
v£gfll onmagiban ismert mddon rezolviljuk. 
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